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Abstract
PHENIX and STAR data on the intercept parameter of the two-pion Bose-Einstein correlation
functions in √sNN = 200 GeV Au+Au collisions were analysed in terms of various models of
hadronic abundances. To describe these data, an in-medium η′ mass decrease of at least 200
MeV was needed in these models.
In high energy heavy ion collisions, a hot and dense medium is created, where the UA(1)
or chiral symmetry may temporarily be restored [1, 2, 3]. As a consequence, the mass of the
“prodigal” η′(958) mesons [2] may be reduced to its quark model value and the abundancy of
these η′ mesons at low pT may be enhanced by more than a factor of 10. The transverse mass
(mT ) dependence of the intercept parameter λ∗ of the charged pion Bose Einstein Correlations
provides an observable which is sensitive to such enhanced η′ abundancy [4]. We have analysed
PHENIX and STAR data on the relative strength of λ∗(mT)/λ∗max [5, 6] using extensive Monte
Carlo simulations based on various models (ALCOR, FRITIOF, RQMD, and thermal models
by Kaneta, Rafelski, Stachel and collaborators) for hadronic abundances [7, 8, 9, 10, 11, 12].
Resonance decays were performed with JETSET 7.4 [13]. Our simulations improved those of [4,
14]: The number of in-medium η′ mesons was calculated with an improved Hagedorn formula,
which included a prefactor with an expansion dynamics dependent exponent α:
f =
(
m∗η′
mη′
)α
e
−
mη′ −m∗η′
Tcond . (1)
A slope parameter, B−1 was introduced too, to describe the transverse mass spectra of the η′
mesons produced when the condensated in-medium η′-s come on-shell. Systematic studies were
carried out for various reasonable values of α and other model parameters like the η′ freezeout
temperature Tcond. These simulations with sufficiently large in-medium η′ mass reduction de-
scribed both PHENIX and STAR data (Fig. 1). The best values for the in-medium mass of η′
mesons were in the theoretically predicted range [2], or slightly below it (Fig. 2 left panel). The
best parameter regions for the considered models are shown in the left panel of Fig. 2, while the
low transverse momentum enhancement in the η′ spectrum is shown in the right panel.
At the 99.9 % confidence level [15], at least 200 MeV in-medium decrease of the mass of the
η′(958) meson was needed in the considered model class to describe both STAR and PHENIX
data on λ∗(mT)/λmax of √sNN = 200 GeV Au+Au collisions.
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Figure 1: (Left) Monte Carlo simulations of λ∗(mT)/λ∗max compared with PHENIX and STAR data. (Right) Confidence
level distibution of these simulations, at various values of the in-medium η′ mass and slope parameter of the η′ condensate
B−1, for α = 0, TFO = Tcond = 177 MeV and 〈uT〉 = 0.48 [4]. Resonance ratios of ref. [10] were utilized in both panels.
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Figure 2: (Left) Standard deviation contours on the (B−1, m∗
η′ ) plain, obtained from λ∗(mT)/λ∗max of MC simulations
based on particle abundances of [7, 9, 10, 11, 12], each fitted successfully to the PHENIX and STAR combined dataset,
while fits based on ref. [8] were statistically not acceptable and are not shown. The dashed band indicates the theoretically
predicted range [2]. (Right) Reconstructed mT spectrum of the η′ mesons. Lower part indicates the scenario without in-
medium η′ mass reduction, upper part the enhancement required to describe the dip in the low mT region of λ∗.
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